EP 1178526 A3

Européaisches Patentamt
European Patent Office

(19) g)

Office européen des brevets

(11) EP 1178 526 A3

(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3:
03.03.2004 Bulletin 2004/10

(43) Date of publication A2:
06.02.2002 Bulletin 2002/06

(21) Application number: 01117723.5

(22) Date of filing: 27.07.2001

(51) Intcl.”. HO1L 21/306, C23F 1/24,
C23F 1/46

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEIT LI LU
MC NL PT SETR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 31.07.2000 JP 2000231018

(71) Applicants:
» Mitsubishi Chemical Corporation
Chiyoda-ku, Tokyo (JP)
» Nippon Kasei Chemical Company Limited
Fukushima-ken (JP)

(72) Inventors:
» Haga, Sadao, Mitsubishi Chemical Corporation
Kitakyushu-shi, Fukuoka-ken 806-0004 (JP)
* ltou, Katsuji
Onahama, Iwaki-shi Fukushima-ken (JP)

(74) Representative: HOFFMANN - EITLE
Patent- und Rechtsanwalte
Arabellastrasse 4
81925 Minchen (DE)

(54) Mixed acid solution in etching process, process for producing the same, etching process
using the same and process for producing semiconductor device

(57) There is disclosed an etching solution containing at least hydrofluoric acid, nitric acid and hexafluorosilicic
acid wherein the concentration of hexafluorosilicic acid is not less than 10% by weight based on the weight of the

etching solution.

Printed by Jouve, 75001 PARIS (FR)



EPO FORM 1503 03.82 (P04CO1)

P)

EP 1178 526 A3

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 01 11 7723

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.Cl.7)

P, X

D,X

EP 1 069 598 A (DISCO CORP ;NISSO
ENGINEERING CO LTD (JP))

17 January 2001 (2001-01-17)

* the whole document *

PATENT ABSTRACTS OF JAPAN

vol. 1999, no. 12,

29 October 1999 (1999-10-29)

-& JP 11 194120 A (NIPPON KASEI CHEM CO
LTD;MITSUBISHI CHEMICAL CORP),

21 July 1999 (1999-07-21)

* abstract *

* paragraph ‘0015! - paragraph ‘0018! *
PATENT ABSTRACTS OF JAPAN

vol. 1998, no. 03,

27 February 1998 (1998-02-27)

25 November 1997 (1997-11-25)
* abstract =*
* paragraph ‘0018! *

EP 0 928 017 A (SHINETSU HANDOTAI KK)

7 July 1999 (1999-07-07)

* paragraph ‘0027! ~ paragraph ‘0031! *
* paragraph ‘0066! - paragraph ‘0067!;
examples 2,4 *

EP 0 548 504 A (HI SILICON CO LTD)
30 June 1993 (1993-06-30)
* page 4, line 5 - line 24 *

US 3 514 407 A (MISSEL LEO)
26 May 1970 (1970-05-26)
* abstract *

-& JP 09 302483 A (KOUJIYUNDO SILICON KK), |

The present search report has been drawn up for all claims

1-4,7,13

1-7

1-4,7

12

1-13

1,2,4,7
12

1-7

HO1L21/306
C23F1/24
C23F1/46

TECHNICAL FIELDS
SEARCHED (Int.CI.7)

HO1L
C23F

Place of search Date of completion of the search

Examiner

Szarowski, A

P:inte

A : technological background
O : non-written disclosure

rmediate document document

THE HAGUE 12 January 2004
CATEGORY OF CITED DOCUMENTS T
E
X : particularly relevant if taken alone after the filing date
Y . particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

: theory or principle underlying the invention
. earlier patent document, but published on, or

: member of the same patent family, corresponding




EPO FORM 1503 03.82 (P04C01)

9

EP 1178 526 A3

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 01 11 7723

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (int.CL7)

A

D,A

0,A

WO 96 41687 A (HOFFMAN JOE G ;CLARK R SCOT
(US); STARTEC VENTURES INC (US))

27 December 1996 (1996-12-27)

* page 11, line 6 - 1ine 16 *

FR 2 246 979 A (PHILIPS NV)
2 May 1975 (1975-05-02)
* page 4, line 16 - line 26 *

PATENT ABSTRACTS OF JAPAN

vol. 1998, no. 02,

30 January 1998 (1998-01-30)

-& JP 09 266194 A (SHIN ETSU HANDOTAI CO
LTD;NAGANO DENSHI KOGYO KK),

7 October 1997 (1997-10-07)

* abstract *

* paragraphs ‘0016¢t,0017! =*

PATENT ABSTRACTS OF JAPAN

vol. 1995, no. 02,

31 March 1995 (1995-03-31)

-& JP 06 314684 A (NIPPON STEEL
CORP;OTHERS: 01),

8 November 1994 (1994-11-08)

* abstract *

DE 24 37 048 A (SEMIKRON GLEICHRICHTERBAU)
12 February 1976 (1976-02-12)
* page b - page 6 *

DD 247 543 A (HALBLEITERWERK FRANKFURT
ODER) 8 July 1987 (1987-07-08)
* page 2 *

WO 98 31768 A (LEE KI WON)
23 July 1998 (1998-07-23)
* page 5, 1ine 8 - line 13 *

-/--

The present search report has been drawn up for all claims

8,9

1-13

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

Place of search Date of completion of the search

THE HAGUE 12 January 2004

Examiner

Szarowski, A

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

Q : non-written disclosure

P . intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L . document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM 1503 03 82 (PO4C01)

European Patent
0 Office

EP 1178 526 A3

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 01 11 7723

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.C1.7)
A EP 0 758 797 A (AT & T CORP) 1-13

19 February 1997 (1997-02-19)
* the whole document *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

Place of search

THE HAGUE

Date of completion of the search

12 January 2004

Examiner

Szarowski, A

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

QO : non-written disclosure

P : intermediate document

theory or principle underlying the invention
earlier patent document, but published on, or

T

E
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding

document




EPO FORM P0459

EP 1178 526 A3

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EP 01 11 7723

12-01-2004
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1069598 17-01-2001  EP 1069598 Al 17-01-2001

JP 2001085385 A 30-03-2001

SG 92720 Al 19-11-2002

W 460932 B 21-10-2001

us 6444589 B1 03-09-2002

JP 11194120 21-07-1999 WO 9912026 Al 11-03-1999
JP 09302483 25-11-1997  NONE

EP 0928017 07-07-1999 JP 11297666 A 29-10-1999

JP 3441979 B2 02-09-2003

JP 11233485 A 27-08-1999

EP 0928017 A2 07-07-1999

us 6239039 B1 29-05-2001

us 6346485 B1 12-02-2002

US 2001008807 Al 19-07-2001

EP 0548504 30-06-1993 JP 5121390 A 18-05-1993

JP 2949207 B2 13-09-1999

JP 5154466 A 22-06-1993

DE 69217024 D1 06-03-1997

DE 69217024 T2 21-08-1997

EP 0548504 A2 30-06-1993

KR 230979 Bl 15-11-1999

us 5346557 A 13-09-1994
US 3514407 26-05-1970  NONE

WO 9641687 27-12-1996 WO 9639358 Al 12-12-1996

AU 2862495 A 24-12-1996

AU 6093496 A 24-12-1996

AU 6103696 A 24-12-1996

AU 6161896 A 09-01-1997

AU 6161996 A 24-12-1996

AU 6178196 A 24-12-1996

AU 6329096 A 24-12-1996

AU 6333896 A 24-12-1996

CN 1190913 A 19-08-1998

CN 1198102 A ,B 04-11-1998

CN 1190360 A ,B 12-08-1998

CN 1198110 A ,B 04-11-1998

DE 69611911 D1 05-04-2001

DE 69611911 T2 19-07-2001

EP 0830316 Al 25-03-1998

EP 0835168 Al 15-04-1998

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




EPO FORM PD459

EP 1178 526 A3

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EP 01 11 7723

12-01-2004
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 9641687 A EP 0836524 Al 22-04-1998
EP 0833705 Al 08-04-1998
EP 0835169 Al 15-04-1998
EP 0836719 Al 22-04-1998
EP 0831978 Al 01-04-1998
EP 0836536 Al 22-04-1998
JP 11506411 T 08-06-1999
JP 11507004 T 22-06-1999
JP 11509980 T 31-08-1999
JP 2002514968 T 21-05-2002
JP 2001527697 T 25-12-2001
JP 2001527664 T 25~12-2001
JP 11507001 T 22-06-1999
JP 2002515179 T 21-05-2002
US 2002079478 Al 27-06-2002
US 2002081237 Al 27-06-2002
us 6063356 A 16-05-2000
WO 9639263 Al 12-12-1996
WO 9641687 Al 27-12-1996
Wo 9639264 Al 12-12-1996
Wo 9639237 Al 12-12-1996
Wo 9639265 Al 12-12-1996
WO 9639266 Al 12-12-1996
Wo 9639651 Al 12-12-1996
US 2001051128 Al 13-12-2001
FR 2246979 A 02-05-1975 NL 7313572 A 07-04-1975
CA 1009769 Al 03-05-1977
DE 2445882 Al 17-04-1975
FR 2246979 Al 02-05-1975
GB 1469013 A 30-03-1977
1T 1022491 B 20-03-1978
JP 50062775 A 28-05-1975
us 3966517 A 29-06-1976
JP 09266194 A 07-10-1997  NONE
JP 06314684 A 08-11-1994 JP 2886411 B2 26-04-1999
DE 2437048 A 12-02-1976  DE 2437048 Al 12-02-1976
CH 593558 A5 15-12-1977
DD 247543 A 08-07-1987 DD 247543 Al 08-07-1987
WO 9831768 A 23-07-1998 KR 248113 B1 15-03-2000
CN 1216059 A 05-05-1999

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




EPO FORM P0459

EP 1178 526 A3

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 01 11 7723

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

12-01-2004
Patent document Publication Patent family Publication
cited in search report date member(s) date

W0 9831768 A CN 1216059 T 05-05-1999
DE 69817275 D1 25-09-2003

EP 0892840 Al 27-01-1999

JP 2000507304 T 13-06-2000

W0 9831768 Al 23-07-1998

us 6194365 Bl 27-02-2001

us 6284721 Bl 04-09-2001

EP 0758797 A 19-02-1997 EP 0758797 Al 19-02-1997

For more details about this annex : see Officiat Journal of the European Patent Office, No. 12/82




	bibliography
	search report

